A study was conducted to assess the extent of genetic variability, broad-sense heritability and correlations for fresh root weight, root number and top weight of five cassava genotypes across three locations in 2 years. Combined analysis of variance revealed highly significant genotypic effect for all the traits. Genotype x environment interaction was also significant for all the traits studied indicating considerable but, varying response of the genotypes to the environments. High broad-sense heritability and genetic advance as percent of the mean were observed for fresh root weight, suggesting that the trait is primarily under genetic control and that a simple recurrent phenotypic selection scheme would be rewarding. Phenotypic coefficients of variation values were larger than their corresponding genotypic coefficient of variation values for all traits. Correlations between the three traits were highly significant and positive indicating that simultaneous progress for the three traits is feasible.
INTRODUCTION
Cassava (Manihot esculenta Crantz) is a food security crop for most of the populations in the tropical regions of the world (Akinwale et al., 2010a) . Cassava plays an important role in Ghana's economy contributing 16% 'agricultural gross domestic product' (Safo-Kantanka, 2004) . Breeding efforts are focusing on the improvement on yield potentials and quality traits through development of cassava genotypes. Many of the economic traits of cassava are quantitatively inherited and are highly influenced by environmental conditions (Akinwale et al., 2010a) . This necessitates partitioning of the overall variability into its heritable and non-heritable components with the use of suitable genetic parameters such as genotypic coefficient of variation, heritability estimates, genetic advance and phenotypic variances for traits (Table 2) . It serves as a predictive role in selection procedures (Allard, 1960) . The objective of this paper is to evaluate the extent of genetic variability, heritability and advances of cassava fresh root weight, root number and top weight in three agro-ecological zones of Ghana.
MATERIALS AND METHODS
The study was carried out at three locations-Fumesua (277 m absl), Ejura (240 m absl) and Pokuase (65 m absl) for two growing seasons (2009/2010 and 2010/2011) in Ghana. Five cassava genotypes (dl107/005, dl107/006, dl107/009, la07/007 and la07/026) developed by the CSIR-Crops Research Institute (CSI-CRI) were used for the study. The experimental materials were planted in randomized complete block design with three replications *Corresponding author. E-mail: brightpeprah@yahoo.com. in the field. Each plot consisted of 4 rows of 40 plants at a spacing of 1 × 1 m within and between rows. The experiment was conducted under rain-fed conditions without fertilizers or any other agrochemicals applications. Harvesting was done at 12 months after planting for each location and season. The two inner rows of each plot were used to collect data for fresh root weight (FRW), root number (RW) and top weight (TW). Data were subjected to analysis of variance ANOVA using Genstat 9.2 version (VSN Ltd, UK). Traits component and magnitude of variation responsiveness to selection was calculated based on Okwuagwu et al. (2008) . Expected genetic advance of the mean for each trait was calculated according to Allard (1960) .
RESULTS AND DISCUSSION
Combined analysis of variance showed significant variability for all traits for genotype main effect (Table 1) . Variability among the genotypes is adequate for selection for the desired traits leading to significant progress in cassava improvement programs. Akinwale et al. (2010a) reported similar results for the traits study. The magnitude of phenotypic coefficient of variation was higher than genotypic coefficient of variation among all the traits studied (Table 3) . Variation among genotypes is not only genotypic in nature but influenced by the environment. This finding is in agreement with earlier observations by Aina (2007) and Akinwale et al. (2010a) . The high broad-sense heritability recorded for root weight indicate a high genetic variance with additive and nonadditive effects. The magnitude of heritability of a given trait is affected by the type of genetic material involved (Ceccarelli, 1994) . Cassava, a vegetatively propagated crop has the advantage of genes being fixed in a new hybrid. Kawano et al. (1998) suggested that heritability of cassava after hybridization is mainly broad-sense in nature. Heritability estimates were high (> 0.50), medium (0.30 to 0.50) and low (< 0.30) (Bhateria et al., 2006) .
High broad sense heritability coupled with high genetic advance (Table 3) for root weight can aid selection for the trait as Pradeepkumar et al. (2001) suggested that high broad-sense heritability alone does not always entail better selection. Correlations between fresh root weight and root number were highly significant and positive ( Conclusions 1) High broad-sense heritability value with high genetic advance observed for fresh root weight suggest simple recurrent phenotypic selection scheme can be helpful.
2) Improvement of traits such as fresh root weight and root number simultaneously is possible with this population.
